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(54) FOCAL PUVNE SHUTTER 
(57)Abstract: 

PURPOSE: To equalize travel tinne intervals of a slit and prevent light 
and shade from appearing In a photographic Image plane by providing a 
shield means which shields the opening edge of an open shutter blade 
and moves away from a shutter opening before the opening edge 
starts exposure and setting the operation initial position of the opening 
edge and the operation initial position of a closing edge at the same 
position. 

CONSTITUTION: The rear end P of a shutter blade 5a and the front 
end Q of a shutter blade 3a move from positions at the same distance 
I from the shutter opening 7a. to be Tl = T2 = T3, where T1 . T2. and 
T3 are time differences between the rear ends PI. P2. and P3 of the 
shutter blades 5a and the front ends Ql. 02, and Q3 of the shutter 
blade 3 in the initial period, intermediate period, and ending period of 
the operation of the shutter. Consequently, the passing time of the slit 
is equal. Therefore, the quantities of light incident on a film surface 
through the slit in the Initial. Intermediate, and ending periods of the 
shutter operation are neaHy equal and the photographic image plane 
has no light and shade part 
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(54) FOCAL PLANE SHUTTER 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The open shutter wing which operates with shutter release and opens 
shutter opening. It has the closing shutter wing which closes shutter opening after 
open actuation of said shutter wing. In the focal plane shutter which exposure is 
started [ focal plane shutter ] by the open edge of said open shutter wing, and 
terminates exposure by the closing edge of said closing shutter wing The focal plane 
shutter characterized by having established an electric shielding means to have 
preceded with exposure initiation actuation of this open edge, and to evacuate from 
shutter opening while covering said open edge, and making the same the actuation 
initial valve position of said open edge, and the actuation initial valve position of said 
closing edge. 

[Claim 2] The focal plane shutter given in a claim (1) characterized by making said 
closing shutter wing use also [ means / said / electric shielding ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 
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This invention relates to the focal plane shutter for cameras which opens and closes 
shutter opening in an open shutter wing unit and a closing shutter wing unit 
[Description of the Prior Art] 

There is a focal plane shutter arranged as a shutter of a camera in front of the film 
with which the camera was loaded. Many things which have the open shutter wing unit 
on top of which the focal plane shutter laid two or more shutter wings in response to 
the request of lightweight-izing in recent years and miniaturization^ and the closing 
shutter wing unit which piled up two or more same shutter wings are used. A wrap 
disconnection shutter wing unit opens this shutter opening for shutter opening wide, 
and a closing shutter wing unit closes this shutter opening after predetermined time 
progress according to shutter speed. Thus, when an open shutter wing unit and a 
closing shutter wing unit collaborate, it is exposing proper. 

As such a focal plane shutter, there is a thing as shown in Fig. 8 . In this drawing, the' 
open shutter wing unit 101 and the closing shutter wing unit 102 are arranged in front 
of the film 100 with which it was loaded. If it is in an initial state, it was elongated and 
the open shutter wing unit 101 has covered the shutter opening 103 widely, it 
contracts and the open shutter wing unit 102 is located in the shutter opening 103 
side. The open shutter wing unit 101 and the closing shutter wing unit 102 are 
contained by the shutter receipt room which the supporting plate 105 was attached in 
the substrate 104, and was formed in it. If the open shutter wing unit 101 moves in the 
direction of 8th [ ] Fig. Nakagami and contracts, according to shutter speed, after 
predetermined time progress, the closing shutter wing unit 102 will move upward, and 
will develop. 

The slit formed of shutter wing 101a of the open direction back end of the open 
shutter wing unit 101 and shutter wing 102a at the tip of the closing direction of the 
closing shutter wing unit 102 at this time holds this width efface to the fixed time 
interval until this slit moves to upper limit from the lower limit of the film plane 100 in 
the said drawing. Thus, the quantity of light which carries out incidence to a film plane 
100 is controlled. 

[ProblemCs) to be Solved by the Invention] 

However, in order to protect that light invades into a film plane 100 from a taking-lens 
side as shown in Fig: 8 if it is in such a conventional focal plane shutter, at the time of 
an initial state, the back end P has covered shutter opening 103 periphery widely, 
namely, shutter wing 101a in the open direction back end section of the open shutter 
wing unit 101 Is invading from shutter opening 103 periphery to distance II. Thus, 
when the back end P of shutter wing 101a invades the shutter opening 103 only in 
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distance II, it has prevented that the light from a taking lens invades into a film plane 
100 through between shutter wing 101a and supporting plates 105. On the other hand* 
the tip Q of shutter wing 102a in the direction point of opening of the dosing shutter 
wing unit 102 is located in the location which only distance 12 separated from about 
103 shutter opening. For this reason, only the distance of 11-12 will separate oaudad 
the back end P of shutter wing 101a from the tip Q of shutter wing 102a among 
drawing, and it will be located. 

By the way, although it is desirable to move uniformly ideally although the shutter 
wings 101a and 102a move upwards, these shutter wings 101a and 102a are carrying 
out accelerated motion in fact. That is, as shown in Fig. 9 , the back end P of shutter 
wing 101a moves to PI, P2, P3, and the upper part at an increasing tempo from the 
location which only distance II separated from the shutter opening 103. and the tip Q 
of shutter wing 102a is moved to Q1, Q2, Q3, and the upper part at an increasing 
tempo after predetermined time progress from the location which only distance 12 
separated from the shutter opening 103. For this reason, if the tip Q of shutter wing 
102a moves at an increasing tempo upwards after the back end P of shutter wing 101a 
moves at an increasing tempo upwards, the time difference at the back end P of 
shutter wing 101a and the tip Q of shutter wing 102a will become large gradually with 
T1<T2<T3 at the telophase, namely, time amount progress of each point will increase 
gradually the actuation early stages of a shutter, and the middle. Therefore, the 
quantity of light which carries out incidence to a film plane 1 00 through a slit also 
increases, and the technical problem that a shade will arise on a photography screen 
occurred. Especially the shade that said acceleration also becomes large and 
produces it on a photography screen when shutter speed turns into high speed, such 
as 1/8000sec, was large. 
[The means for solving a technical problem] 

[f it is in this invention in order to solve such a technical problem The open shutter 
wing which operates with shutter release and opens shutter opening. It has the closing 
shutter wing which doses shutter opening after open actuation of said shutter wing In 
the focal plane shutter which exposure is started [ focal plane shutter ] by the open 
edge of said open shutter wing, and terminates exposure by the closing edge of said 
dosing shutter wing While covering said open edge, an electric shielding means to 
precede with exposure initiation actuation of this open edge, and to evacuate from 
shutter opening is established, and it considers as the configuration which made the 
same the actuation initial valve position of said open edge, and the actuation initial 
valve position of said dosing edge. 
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[Function] 

Before shutter release actuation, since the open edge of an open shutter wing is 
covered by the electric shielding means, invasion of the light from this open edge to a 
film plane is prevented, [f shutter release actuation is performed, an electric shielding 
means will be evacuated from shutter opening before exposure actuation initiation of 
the open edge of an open shutter wing. An open shutter wing begins to carry out open 
actuation, and the actuation direction back end section of a shutter wing moves at an 
increasing tempo. Next, if a closing shutter wing performs dosing actuation, the point 
of the actuation direction of a shutter wing will move at an increasing tempo. 
Here, the actuation initial valve position of the open edge of an open shutter wing and 
the actuation initial valve position of the closing edge of a closing shutter wing are the 
same, for this reason^ the time difference of the back end section of an open shutter 
wing and the point of a closing shutter wing in the telophase of the actuation early 
stages of a shutter, and the middle — abbreviation — equal — namely, transit-time 
spacing of a slit — abbreviation — ' it is equal, therefore, the quantity of light which 
carries out incidence to a film plane through a slit — the telophase of the actuation 
early stages of a shutter, and the middle — setting — abbreviation — it is equal. 
[Example] 

Hereafter, this invention is explained based on a drawing. Figs. X thru/or 5. are 
drawings showing one example of the focal plane shutter concerning this invention. 
First, a configuration is explained. 

In Fig. 1 . a sign 1 is the front of the film plane with which the camera was loaded, and 
is a substrate arranged in a taking-lens side, while shutter opening la is formed in this 
substrate 1, the actuation control room 2 is formed, and mechanical components, 
such as an electromagnet, a leven and a drive spring, are contained by the actuation 
control room 2. On a substrate 1, the closing shutter wing unit 3 for closing shutter 
opening la is laid, and this closing shutter wing unit 3 piles up two or more shutter 
wings. On the closing shutter wing unit 3, the diaphragm 4 with which shutter opening 
4a was formed is laid, the open shutter wing unit 5 is laid on this dashboard 4, and two 
or more shutter wings pile up this open shutter wing unit 5. On the open shutter wing 
unit 5, the supporting plate 7 which has shutter opening 7a through the spacing wing 6 
is laid. Thus, the closing shutter wing unit 3, a dashboard 4, the open shutter wing unit 
5, and the spacing wing 6 are built into a substrate 1, and the supporting plate 7 is 
attached in the substrate 1 . 

Namely, although the receipt room of a shutter wing is formed by the substrate 1 
located in a taking-len$ side* and the supporting plate 7 located in a film plane 8 side 
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as shown In Fig. 2 after being Incorporated The closing shutter wing unit 3 to which 
the open shutter wing unit 5 which is from the shutter wings 5a, 5b, 5c, 5d, and 5e on 
a film plane 8 side is from the shutter wings 3a, 3b, 3g, 3d, and 3e on a taking-lens side 
again will be installed inside this receipt interior of a room. 

In an initial state, it is elongating, shutter wing 5a of the open direction back end has 
covered shutter opening 7a, and the open shutter wing unit 5 has this back end P 
(open edge) in the location which only distance I separated from, shutter opening 7a. 
Moreover, the closing shutter wing unit 3 was also elongated, shutter opening la is 
covered, and the tip Q of shutter wing 3a at the tip of the closing direction is located 
in the upper limit section of shutter opening la in a wrap location. 
In addition, one big shutter wing is sufficient as disconnection and the closing shutter 
wing units 5 and 3. Moreover, the dashboard 4 will be infixed between this open 
shutter wing unit 5 and the closing shutter wing unit 3. 

If the condition that the open shutter wing unit 5 closed shutter opening 7a in the 
initial state is shown in Fig. 3 , the shutter wings 5a, 5b, Sc, 5d, and 5e are connected 
by pins with the wing arms 9 and 10 as an parallel link of a pair, respectively, and the 
wing arms 9 and 10 of this pair are attached in the supporting plate 7 free [ rotation ] 
through pins 11 and 12. 

Here, it elongates, and if the open shutter wing unit 5 has the back end P of a shutter 
wing in the location which only the slight distance I separated from shutter opening 7a, 
a possibility that the light from a taking lens may invade into a film plane 8 from 
shutter opening 7a through between the back end P of shutter wing 5a and supporting 
plates 7 as described above will produce it. However, in the initial state, since the 
closing shutter wing unit 3 has covered shutter opening la widely with the open 
shutter wing unit 5 as shown in Fig> 2 , the light from a taking lens is covered by the 
duplex by the closing shutter wing unit 3 and the open shutter wing unit 5, For this 
reason, it does not have that the light from a taking lens invades into a film 

plane 8 through between the back end P of shutter wing 5a and supporting plates 7. 
Moreover, although it is made to evacuate from the optical path which is made to 
rotate the quick return mirror arranged ahead of the focal plane shutter, and passes a 
taking lens by shutter release actuation, the closing shutter wing unit 3 is located in 
the method edge of drawing Nakashita of shutter opening la at rotation and 
coincidence of this quick return mirror, as it contracts with the driving force of the 
drive spring in the actuation control room 2 and is shown in Rg. 4 (refer to 
Jp,59-21536,B). Thus, when the closing shutter wing unit 3 contracts at the lower 
part edge of shutter opening la. the tip Q of shutter wing 3a at the tip of the closing 
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direction (closing edge) is located in the location which only distance I separated from 
shutter opening la as well as the back end P of shutter wing 5a, For this reason, the 
initial valve position of exposure initiation actuation of the back end P of shutter wing 
5a and the initial valve position of exposure termination actuation at Tip Q are the 
same locations which only distance I separated from the shutter openings 7a and la 
equally. 

By the way, the closing shutter wing unit 3 has covered shutter opening la widely 
before shutter release actuation, i.e., exposure initiation actuation of the back end P 
of shutter wing 5a. For this reason, the duty of a wrap electric shielding means has 
also achieved widely the back end P of shutter wing 5a with the duty which is exposed 
by the closing shutter wing unit 3 collaborating with the open shutter wing unit 5. In 
addition, the closing shutter wing unit 3 as this electric shielding means evacuates 
from shutter opening la before exposure initiation actuation of the back end P of 
shutter wing 5a, as described aboye. 
Next, an operation is explained. 

Before shutter release actuation, it elongated and the closing shutter wing unit 3 and 
the open shutter wing unit 5 have covered the shutter openings la and 7a widely, as 
shown in Fig, 2 . For this reason, it is prevented that the light from a taking lens is 
covered by the duplex by the closing shutter wing unit 3 and the open shutter wing 
unit 5, and light invades into a film plane 8 from shutter opening 7a through between 
the back end P of shutter wing 5a and supporting plates 7. 

Here, if shutter release actuation is performed, a quick return mirror will rotate first 
and it will evacuate from the optical path which passes a taking lens. It contracts at 
the method edge of drawing Nakashita of shutter opening la, and the closing shutter 
wing unit 3 is evacuated to rotation and coincidence of this quick return mirror at it, as 
a drive spring shows to Fig. 4 . Similariy at this time, the tip Q of shutter wing 3a of the 
closing shutter wing unit 3 and the back end P of shutter wing 5a of the open shutter 
wing unit 5 are in the location of distance I from the shutter openings la and 7a. After 
rotation of a quick return mirror is completed, the shutter wings 5a, 5b, 5o, 5d, and 5e 
of the open shutter wing unit 5 move upwards, and it is begun to open shutter opening 
7a wide. 

Thus, if the open shutter wing unit 5 carries out open actuation, the shutter wings 3a, 
3b, 3c, 3d, and 3e of the closing shutter wing unit 3 will move to the method of 2nd 
[ >|gstt ] fipr Nakagami after predetermined time progress. Although a slit is formed at 
the back end P of shutter wing 5a of the open shutter wing unit 5, and the tip Q of 
shutter wing 3a of the closing shutter wing unit 3, it exposes, when this slit moves to 
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an upper limit side from the lower limit side of the film plane 8 in the said drawing. 
Here, actuation of shutter wing 5a of the open shutter wing unit 5 and shutter wing 3a 
of the closing shutter wing unit 3 is shown in Fig. 5 « If shutter release actuation Is 
performed, at the time of rotation of a quick return mirror, It will contract and the 
closing shutter wing unit 3 will move the tip Q of shutter wing 3a to the location which 
only distance I separated from shutter opening la with some bound. Just before the 
tip Q of shutter wing 3a finishes moving to said location, the open shutter wing unit 5 
performs open actuation, and the back end P of open shutter wing 5a moves rt at an 
increasing tempo toward the upper limit side of shutter opening 7a. Next, the closing 
shutter wing unit 3 will move at an increasing tempo in the tip Q of shutter wing 3a 
with the same transit property as Q1, Q2, Q3, and the open shutter wing unit 5, 
drawing, a curve toward the upper part of a film plane 8 from the location which only 
distance I left like the back end P of shutter opening 7a to shutter wing 5a, if closing 
actuation is performed. 

As stated above, the time difference T1 and T2 at at the back end PI, P2. and P3 of 
shutter wing 5a and the tips Q1, Q2, and Q3 of the shutter wing 3 in a telophase and 
T3 the actuation early stages of a shutter, and the middle in order that the back end P 
of shutter wing 5a and the tip Q of shutter wing 3a may move from the location which 
only the same distance I separated from shutter opening 7d (la) — time difference — 
T1=T2=T3 — becoming — namely, the pass time of a slit — abbreviation — it is equal- 
Therefore, through a slit, the quantity of light which carries out incidence to a film 
plane 8 can make this concentration homogeneity the actuation early stages of a 
shutter, and the middle so that a shade may not arise on the photography screen 
which spreads abbreviation etc. in a telophase. 

Even if shutter speed turns into high speed, such as 1/8000$ec, especially, although 
both the back end P of shutter wing 5a and the tip Q of shutter wing 3a will be moved 
to a high acceleration target, since it moves upwards from the location of the same 
distance I, as described above, a shade does not produce said back end P and Tip Q 
from the same shutter openings la and 7a on a photography screen. 
On the other hand, if shutter release actuation is performed, since the closing shutter 
wing unit 3 is contracted and located in the lower limit of shutter opening 1a, a 
possibility that the light from a taking lens may invade into a film plane 8 from between 
the back end P of shutter wing 5a and supporting plates 7 at this time arises. However, 
since it is the mere short paddle time amount which a quick return mirror rotates while 
the closing shutter wing 3 is contracted and located in the lower limit of shutter 
opening la, the amount of the light which invades into a film plane 8 is a minute 
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amount and there is no actual harm. 

Moreover, when the back end P of shutter wing 5a of the open shutter wing unit 5 was 
greatly formed so that it might invade to the periphery of shutter opening 7a, and this 
open shutter wing 5a contracts upwards and is contained* this storage space becomes 
large and will be contrary to a request called miniaturization. However, when the open 
shutter wing unit 5 covers light to a duplex with the closing shutter wing unit 3, the 
back end P of shutter wing 5a is located near the shutter opening, and can form this 
shutter wing 5a small. Therefore, the storage space of open shutter wing 5a can be 
made small, and can accept a request called miniaturization. 

Next other examples of the focal plane shutter concerning this invention are shown in 
Figs. 6 and 7 . If it is in this example, the protection-fromHight wing 13 is separately 
arranged near the* open shutter wing 5a, without making an electric shielding means 
use also [ unit / 3 / closing shutter wing ].. namely, the protection-from-light wing 13 
— the back end P of shutter wing 5a — ^H*** — it is attached in the supporting plate 
7 free [ rotation ] through pin 13a like. Pin 13b prepared in the protection-from-light 
wing 13 is engaging with height 10a of the drive arm 10 of the open shutter wing unit 5, 
If the open shutter wing unit 5 carries out open actuation, the protectionHrom-Iight 
wing 13 will be evacuated from shutter opening 7a according to the energization force 
of a spring (not shown), ff it is in this example, since the closing shutter wing unit 3 is 
not once shrunk immediately after shutter release actuation, this closing shutter wing 
unit 3 does not bound. 

In addition, although the example to which only distance I made the back end P and 
Tip Q the same was explained, it is good if extent which is not necessarily limited to it 
being strictly in agreement but does said operation effectiveness so is the same. 
[Effect of the Invention] 

Since the actuation initial valve position of an open edge and the actuation initial valve 
position of a closing edge were made into abbreviation identitas according to this 
invention as explained above, transit-Hime spacing of the slit by the shutter wing of an 
open shutter wing unit and the shutter wing of a closing shutter wing unit in a 
telophase comes to spread abbreviation etc. the eariy stages of shutter actuation, and 
the middle. Therefore, even if shutter speed is high-speed, the quantity of light which 
carries out incidence to a film plane through a slit can make this concentration 
homogeneity the actuation early stages of a shutter, and the middle so that a shade 
may not arise on the photography screen which spreads abbreviation etc, in a 
telophase. 

Moreover, since an electric shielding means to have preceded with exposure initiation 



8/18 



07-1 0-09 ; 05; 46PM; mM§ 



OLIFF 



;0337782900 



# 42/ 51 



actuation of an open edge, and to evacuate from shutter opening was established 
while covering the open edge» it can prevent that the light from a taking lens invades 
into a film plane from said open edge. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Figs. 1_ thru/or 5 are drawings showing one example of the focal plane shutter 
concerning this invention^ and it is the graph which an open shutter unit shows the top 
view showing the condition that the decomposition perspective view of this focal 
plane shutter and Fig. 2 cover the sectional view of this shutter, and Fig. 3 has 
covered shutter opening, as for Fig. 1 , and Fig. 4 with the sectional view of the shutter 
in front of exposure initiation actuation, and, as for Fig, 5 , shows actuation of this 
shutter with the relation between shutter opening and time amount. Figs. 6 and 7 are 
drawings showing other examples of the focal plane shutter concerning this invention, 
and the top view in which, as for Fig. 6 . an open shutter unit shows the condition of 
having covered shutter opening, and Fig. 7 are sectional views of this shutter. Fi)^ 8 
and 9 are drawings showing the conventional focal plane shutter, and it is the graph 
which Fig. 8 shows actuation of this shutter with the sectional view of this shutter, 
and shows Fig. 9 with the relation between shutter opening and time amount. 
1a [ - An electric shielding means, P / .. An open edge, Q / A closing edge, I / .. 
Actuation initial valve position. 1 Shutter opening. 3 A closing shutter wing unit 
(closing shutter wing), an electric shielding means, 5 .. An open shutter wing unit (open 
shutter wing), 1 3 
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